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ELECTROSTATIC CHUCK 
(57) Abstract 

Purpose: An electrostatic chuck of the related art is configured such that, since power 
has to be always supplied, a transportable range is limited, a contact resistance 
between an insulator and a semiconductor wafer gradually decreases when the 
electrostatic chuck is used in the air, and an adsorption pressure decreases so that the 
semiconductor wafer may not be fixed and held. 

Configuration : When a potential difference between a semiconductor wafer 1 0 and an 
electrode 12 is given by a DC power supply 13, an adsorption pressure is generated 
therebetween so that the semiconductor wafer 1 0 is fixed and held on a surfece of a 
water repellent material 1 . 
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Scope of Patent Claims 
Claim 1 

An electrostatic chuck comprising: 

a water repellent material that includes an electrode therein; and 
potential difference giving means for giving a potential difference to the 
electrode and a semiconductor wafer that is mounted on the water repellent material. 

Claim 2 

An electrostatic chuck comprising: 

a semiconductor that includes an electrode therein; 

a water repellent material that is formed at a contacting surface between the 
semiconductor and the outside air; and 

potential difference giving means for giving a potential difference to the 
electrode and a semiconductor wafer that is mounted on the water repellent material. 
Claim 3 

An electrostatic chuck comprising: 

a high dielectric body that includes an electrode therein; 

a water repellent material that is formed at a contacting surface between the 
high dielectric body and the outside air; and 

potential difference giving means for giving a potential difference to the 
electrode and a semiconductor wafer that is mounted on the water repellent material. 
Claim 4 

The electrostatic chuck according to claim 2, 

wherein the semiconductor is a material that gives conductive material to any 
one of tetrafluoroethylene perfluoroalkylvinylether copolymer, tetrafluoroethylene 
hexafluoropropylene copolymer, and tetrafluoroethylene. 
Claim 5 

The electrostatic chuck according to claim 2, 

wherein the semiconductor is a material that gives conductive material to 
ceramic. 
Claim 6 

The electrostatic chuck according to claim 3, 

wherein the high dielectric body is any one of potassium sodium tartrate, lead 
zirconate titanate, barium titanate, lead titanate, lead niobate, and strontium barium 

niobate. 
Claim 7 

The electrostatic chuck according to any one of claims 1 to 3, 
wherein the water repellent material is fluorinated resin. 
Claim 8 
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The electrostatic chuck according to any one of claims 1 to 3, 
wherein the water repellent material is silicon resin. 
Claim 9 

The electrostatic chuck according to any one of claims 1 to 3, 
wherein the water repellent material is paraffin. 
Claim 10 

The electrostatic chuck according to any one of claims 1 to 3, 

wherein the water repellent material is a material that exposes ceramic to 

chlorodimethylsilane vapor. 

Claim 1 1 

The electrostatic chuck according to claim 7, 

wherein the fluorinated resin is any one of tetrafluoroethylene 

perfiuoroalkylvinylether copolymer, tetrafluoroethylene hexafluoropropylene 

copolymer, and tetrafluoroethylene. 

Detailed Description of the Invention 

[0001] 

Industrial Field of Utihzation 

The present invention relates to an electrostatic chuck tliat fixes and holds a 
semiconductor wafer when the semiconductor wafer is transported or machined. 
[0002] 
Prior Art 

Conventionally, in a case where the semiconductor wafer is transported per 
one sheet at high speed or in a case where the semiconductor wafer is machined, it is 
required that the semiconductor wafer is fixed and held on a transportation table, a 
work table or the like. One machine to fix and hold such a semiconductor wafer is an 
electrostatic chuck. The basic configuration of the electrostatic chuck is illustrated in 
Fig. 8. In the drawing, 10 is a semiconductor wafer that is fixed and held at the 
electrostatic chuck. 1 1 is an insulator that is fixed at a transportation table 14 
transporting the semiconductor wafer 10 and has an electrode 12 inside thereof. 13 is 
a DC power supply. A positive electrode side and a negative electrode side of the DC 
power supply 13 are coimected to the electrode 12 and the semiconductor wafer 10 
respectively, and a potential difference is given between the semiconductor wafer 10 
and the electrode 12. 

[0003] Here, an equivalent circuit of the electrostatic chuck shown in Fig. 8 is 
illustrated in Fig. 9. In the drawing, Vo is an output voltage of the DC power supply 
13. dl is a gap between the semiconductor wafer 10 and a surface of the insulator 1 1, 
and d2 is a thickness of the insulator 1 1 . In addition, Rl is a resistance between the 
semiconductor wafer 10 and the surface of the insulator 11, and is related to a surface 
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resistance value of the insulator. R2 is a resistance value of the insulator 11. In the 
equivalent circuit shown in the drawing, an adsoiption pressure P with respect to the 
semiconductor wafer 10 is obtained by the following formula, 
P=l/2Eo(V/dl)^ (1) 

Wherein, eo is a permittivity of the atmosphere and V is a voltage that is 
generated at the contact resistance Rl. 

[0004] In the electrostatic chuck having the above-described configuration, as 
methods to generate the adsorption pressure P, in other words, to generate a force that 
adsorbs the semiconductor wafer 10 to the insulator 1 1, a method that uses a Johnson- 
Rahbek force and a method that uses a Coulomb force are present in the related art. 
Characteristics of the methods are described hereinbelow respectively. 
[0005] (1) The method using the Johnson-Rahbek force 

The method uses the insulator 1 1 in which conductive powder (for example, 
alumina+Ti02 powder or the like) is mixed into an insulating material and the 
insulator has conductivity in some degree. In other words, in the equivalent circuit 
shown in Fig. 9, as values of the resistances Rl and R2 are small to some degree a 
current tlows at the resistances Rl and R2, 'When the c\irrent is i, V=iRl and if it is 
substituted to the formula (1), the adsorption pressure P with respect to the 
semiconductor wafer 10 is obtained by the following formula according to the 
Johnson-Rahbek force. 

P=l/2Eo(iRl/dlf (2) 
[0006] (2) The method using the Coulomb force 

In this method, a high dielectric body such as sapphire or the like is used as the 
insulator 1 1 . In other words, in the equivalent circuit shown in Fig. 9, since the values 
of the resistances Rl and R2 are very large, the current barely flows through the 
resistances Rl and R2 and the above-described value of the current i may be 
considered substantially as 0. Accordingly, the voltage V is obtained by the following 
formula. 

V=dleVo/(dle+d2eo) (3) 

Wherein e is the permittivity of the insulator 1 1 . 
[0007] If the formula (3) is substituted to the formula (1), the adsorption pressure P 
with respect to the semiconductor wafer 10 is obtained by the following formula 
according to the Coulomb force. 

P=l/2so{sVo/(dls+d2so)}^ (4) 

As described above, the electrostatic chuck adsorbs the semiconductor wafer 
so as to fix and hold thereof by the adsorption pressure that is generated according to 
the above-described methods. 
[0008] 

Problems to be Solved by the Invention 
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However, in the case of the electrostatic chuck that uses the above-described 
Johns on-Rahbek force, since the insulator has conductivity to some degree and the 
cxirrent flows between the semiconductor wafer and the electrode, the power is 
required to always be supplied while the semiconductor wafer is fixed and held. 
Accordingly, in a case where the semiconductor wafer is transported over a long 
distance, a wiring for the power supply must be drawn around and a transportable 
range is limited such that there is a difficulty of use, 

[0009] In addition, in the case of the electrostatic chuck that uses the Coulomb force, 
since the high resistor that is used in the related art has a wettability with respect to 
water, when the electrostatic chuck is used in the air, moisture in the air is adsorbed to 
the high resistor and then a contact resistance between the insulator and the 
semiconductor wafer is gradually decreased. Accordingly, the potential difference 
between the semiconductor wafer and the surface of the high resistor is gradually 
decreased and then the adsorption pressure P is also decreased such that there is a 
problem in that the semiconductor wafer may not be fixed and held. 
[0010] The present invention has been made in consideration of the above-described 
problems and object thereof is to provide an electrostatic chuck where good 
adsoiption force is mamtained even in the air and the adsorption pressure is 
maintained without always supplying the power. 
[0011] 

Means to Solve Problems 

The invention described in claim 1 is an electrostatic chuck including: a water 
repellent material that includes an electrode inside thereof; and a potential difference 
giving means for giving a potential difference to the electrode and a semiconductor 
wafer that is mounted on the water repellent material. 

[0012] The invention described in claim 2 is an electrostatic chuck including: a 
semiconductor that includes an electrode inside thereof; a water repellent material that 
is formed at a contacting surface between the semiconductor and the outside air; and a 
potential difference giving means for giving a potential difference to the electrode and 
a semiconductor wafer that is mounted on the water repellent material. 
[0013] The invention described in claim 3 is an electrostatic chuck including: a high 
dielectric body that includes an electrode inside thereof; a water repellent material that 
is formed at a contacting surface between the high dielectric body and the outside air; 
and a DC power supply for giving a potential difference to the electrode and a 
semiconductor wafer that is mounted on the water repellent material, 
[0014] The invention described in claim 4 is that, of the electrostatic chuck according 
to claim 2, wherein the semiconductor is a material that gives conductive material to 
any one of tetrafluoroethylene perfluoroaUcylvinylether copolyTner, 
tetrafluoroethylene hexafluoropropylene copolymer,and tetrafluoroethylene. The 
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invention described in claim 5 is that; of the electrostatic chuck according to claim 2, 
wherein the semiconductor is a material that gives conductive material to ceramic. 
[0015] The invention described in claim 6 is that, of the electrostatic chuck according 
to claim 3, wherein the high dielectric body is any one of potassium sodium tartrate, 
lead zirconate titanate, barium titanate, lead titanate, lead niobate, and strontium 
bariimi niobate. 

[0016] The invention described in claim 7 is that, of the electrostatic chuck according 

to any one of claims 1 to 3, wherein the water repellent material is fluorinated resin. 

[0017] The invention described in claim 8 is that, of the electrostatic chuck according 

to any one of claims 1 to 3, the water repellent material is silicon resin. 

[0018] The invention described in claim 9 is that, of the electrostatic chuck according 

to any one of claims 1 to 3, wherein the water repellent material is paraffm. 

[0019] The invention described in claim 10 is that, of the electrostatic chuck 

according to any one of claims 1 to 3, wherein the water repellent material is a 

material that exposes ceramic to chlorodimethylsilane vapor. 

[0020] The invention described in claim 1 1 is that, of the electrostatic chuck 

according to claun 7, wherein the fluorinated resin is any one of tetrafluoroethylene 

perfluoroalkylvinylether copolymer, tetrafluoroethylene hexafluoropropylene 

copolymer, and tetrafluoroethylene. 

[0021] 

Embodiments 

In the electrostatic chuck of the invention, the semiconductor wafer is fixed 
and held on the water repellent material by forming a water repellent material at a 
contacting surface with outside air and by applying the Coulomb force that is 
generated by giving a potential difference between the electrode that is provided 
inside thereof and the semiconductor wafer that is mounted thereon. In addition, 
since the water repellent material is formed at the contacting surface between the 
electrostatic chuck and the outside air, the surface of the electrostatic chuck does not 
absorb moisture in the air and thus a fixing and holding force of the semiconductor 
wafer is not decreased even in the air including moisture. 
[0022] 

Embodiment 

Hereinafter, each of embodiments of the invention will be described with 

reference to the drawings. 
First Embodiment 

An explanatory view illustrating a configuration of the electrostatic chuck 
according to the embodiment is shown in Fig. 1 . In the drawing, the same reference 
numerals are annexed to the members that correspond to each of the portions of Fig, 8 
and the description thereof is omitted. A difference between the electrostatic chuck 
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shown in the drawing and the electrostatic chuck shown in Fig. 8 is that the insulator 
1 1 is formed in tlie water repellent material 1 in Fig. 8. 

[0023] Here, in the embodiment, a fluorinated resin is used as the above-described 
water repellent material 1. As the fluorinated resin, tetrafluoroethylene 
perfluoroalkylvinylether copolymer, tetrafluoroethylene hexafluoropropylene 
copolymer, or tetrafluoroethylene or the like may be used. 

[0024] Here, an equivalent circuit of the electrostatic chuck according to the 
embodiment is shown in Fig. 2. In the drawing, the same reference numerals are 
annexed to the configuration that correspond the equivalent circuit of the electronic 
chuck in the related art shown in Fig. 9 and the description thereof is omitted. A 
difference between the equivalent circuit shown in the drawing and the equivalent 
chcuit shown m Fig. 9 is that, since the fluorinated resin that is also the high resistor 
as the water repellent material 1 is formed at the contacting surface between the high 
dielectric body 3 and the outside air, the resistance value R2 of the insulator is very 
high and between two points that are connected through R2 in Fig. 9 may be 
considered in an open state. 

[0025] In the equivalent circuit of Fig. 2, if a voltage Vo is applied to the electrostatic 
chuck shown in Fig. 1 by a DC power supply 13, a temporal variation of the voltage V 
that is present at a contact resistance Rl may be present in the following formula. 
[Equation 1] 



Wherein A is a contact area between the electrostatic chuck and the 

semiconductor wafer. 

[0026] As can be seen from the formula (5), V is decreased exponentially. Thus, if 
the contact resistance Rl becomes higher, the temporal variation of tlie voltage V that 
is generated at the contact resistance Rl becomes smaller. In the elech-ostatic chuck 
of the embodiment, the insulator 1 1 is formed from the water repellent material 1, so 
that the contact resistance Rl is maintained to be very high even in the air including 
moisture. Accordingly, in the air including moisture, after the potential difference is 
given between the semiconductor wafer 10 and an electrode 12, the voltage of the 
contacting surface between the semiconductor wafer 10 and the electrostatic chuck is 
difficult to decrease even if a long time has elapsed such that an adsorption pressure 
with respect to the semiconductor wafer 1 0 may be maintamed. 
[0027] In addition, the fluormated resin that is also the high resistor is used as the 
water repellent material 1 so that the current barely flows between the semiconductor 
wafer 1 0 and the electrode 12. Accordingly, the power does not need to be supplied 
while the semiconductor wafer 10 is maintained. 
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[0028] In addition, the water repellent material 1 is not limited to the fluorinated resin, 
and ceramic such as silicon resin, paraffin, glass or the like which are exposed to 
chlorodimethylsilane vapor may be used. Even in this case, the same effects may be 
obtained as the case of using the fluorinated resin. 
[0029] Second Embodiment 

An explanatory view illustrating a configuration of an electrostatic chuck of 
the embodiment is shown in Fig. 3. In the drawing, the same reference numerals are 
annexed to the members that correspond to each of portions of Fig. 1 and the 
description thereof is omitted. A difference between the electrostatic chuck shown in 
the drawing and the electrostatic chuck shown in Fig. 1 is that a semiconductor 2 is 
used as the insulator 1 1 and the water repellent material 1 is formed at flie contacting 
surface between the semiconductor 2 and the outside air in Fig. 8. 
[0030] Here, as a material of the above-described semiconductor 2, any one of 
tetrafluoroethylene perfluoroalkylvinylether copolymer, tetrafluoroethylene 
hexafluoropropylene copolymer or tetrafluoroethylene which is given a conductive 
material such as carbon may be used. Otherwise, the conductive material which is 
given to ceramic may be used. 

[0031] Even in the embodiment, as the same as the first embodiment, since the water 
repellent material 1 is formed at the surface of the semiconductor 2, the 
semiconductor 2 does not absorb moisture in the air and then the resistance value does 
not decrease so that the Coulomb force that is generated between the electrode 12 and 
the semiconductor wafer 10, in other words, the adsorption pressure with respect to 
the semiconductor wafer 10, does not decrease. In addition, in the embodiment, even 
though the water repellent material 1 is scratched so that a portion of the 
semiconductor 2 is exposed, there is an advantage in that the adsorption pressure with 
respect to the semiconductor wafer 10 does not decrease. 
[0032] Third Embodiment 

An explanatory view illustrating a configuration of an electrostatic chuck of 
the embodiment is shown in Fig. 4. In the drawing, the same reference numerals are 
annexed to the members that correspond to each of portions of Fig. 3 and a 
description thereof is omitted here. A difference between the electrostatic chuck 
shown m the drawing and the electrostatic chuck shown in Fig. 3 is that a high 
dielectric body 3 is used instead of the semiconductor 2. Here, as the high dielectric 
body 3, potassium sodium tarfrate, lead zirconate titanate, barium titanate, lead 
titanate, lead niobate, strontiumbarium niobate or the like may be used. 
[0033] Fourth Embodiment 

An explanatory view illustrating a configuration of an electrostatic chuck of 
the embodiment is shown in Fig. 5. As shown in the drawing, the electrostatic chuck 
of the embodiment is a dipolar electrostatic chuck in which two electrodes 12a and 
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12b are provided inside of the semiconductor 2 where the water repellent material 1 is 
formed at the contacting surface with the air. In addition, the insulator 1 1 divides 
between electrodes 12a and 12b so as to electrically insulate them and a leaiiage 
current that flows between the electrodes is suppressed. Here, as the above-described 
insulator 11, the fluorinated resin that is also used as the water repellent material 1 
may be used. 

[0034] In the above-described dipolar electrostatic chuck, electrodes 12a and 12b are 
charged in a positive charge and a negative charge respectively by the DC power 
supply 13 so that a polarized charge is generated as shown in Fig. 5 and then the 
adsorption pressure witli respect to the semiconductor wafer 10 is generated by the 
Coulomb force that is generated by the mutual charge so that the semiconductor wafer 
10 is fixed and held at the electrostatic chuck. 

[0035] In the above-described embodiment, the electrostatic chuck may generate the 
adsorption pressure without requiring the electric contact with the semiconductor 

wafer so that, for example, even though the mounting position of the semiconductor 
wafer is varied to some degree, the semiconductor wafer may be reliably fixed and 
held compared to the electrostatic chuck by which a contactor with the semiconductor 
wafer is provided and the voltage is supplied to the semiconductor wafer through the 
contactor. 

[0036] In addition, in the embodiment, the high dielectric body 3 that is shown in Fig. 
3 may be used instead of the semiconductor 2, and in this case, the insulator 1 1 that 
divides between two electrodes may be omitted. The same configuration is employed 
so that the electrostatic chuck that is described in the first embodiment may also be 

the dipolar electrostatic chuck. 

[0037] Next, an application example is described using the electrostatic chucks that 
are described in the above-described first to thu-d embodiments. 
First AppHcation Example 

Fig. 6 is a drawing illustrating an example of a transportation apparatus of the 
semiconductor wafer using the electrostatic chucks that are shown in the above- 
described first to third embodiments. In the drawing, 100 is the electrostatic chuck 
that is any one of the first to the third embodiments that are described above. The 
electrostatic chuck 100 gives the potential difference to a semiconductor wafer 50 
through an electrode 101 and a pin 102 and the semiconductor wafer 50 is fixed and 
held by the potential difference that is generated by that. 

[0038] In addition, 51 is a transportation table of the semiconductor wafer 50 and a 
secondary circuit (not shown) or the like of a linear motor is included inside of the 
transportation table 51. Further, the transpoitation table 51 has a voltage supply and 
demand termmal 103 in which a contact point 103a and a contact point 103b that are 
coimected to the semiconductor wafer 50 through the electrode 101 of the electrostatic 
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chuck 100 and the pin 102 respectively are provided. 52 is a transportation path of the 
transportation table 5 1, which is provided among a plurality of semiconductor 
manufacturing apparatus and includes a primaiy circuit (not shown) of the linear 
motor inside thereof over the entire transportation path 52. In other words, the 
transportation table 5 1 is moved on the transportation path 52 by the primary circuit 
and a secondary circuit of the linear motor that are provided at the transportation path 
52 and the transportation table 51 respectively. 

[0039] 53 is a voltage supply appai atus that is provided at a stop position of the 
transportation table 51 that is set at a predetermined position of the transportation path 
52 beforehand respectively. The voltage supply apparatus 53 is configured of a DC 
power supply 54 that generates a potential difference to the semiconductor wafer 50 
and the electrode 101, a discharge resistance 55 that is connected in parallel to the DC 
power supply 54 and discharges a potential that is accumulated at the semiconductor 
wafer 50 and the electrode 101 respectively, a switch 56 that is provided between a 
positive electrode side of the DC power supply 54 and the discharge resistance 55, 
and a voltage supply terminal 57 that supplies the voltage to the voltage supply and 
demand terminal 103. In addition, the voltage supply terminal 57 has a contact point 
57a and a contact point 57b that contact the contact point 103a and the contact point 
103b of the voltage supply and demand terminal 103 respectively. 
[0040] When the transportation table 51 arrives at a predetennined stop position, the 
transportation apparatus of the semiconductor wafer in the application example firstly 
contacts the contact point 1 03a of the voltage supply and demand terminal 1 03 and 
the contact point 57a of the voltage supply terminal 57; and the contact point 103 b of 
the voltage supply and demand terminal 103 and the contact point 57b of the voltage 
supply terminal 57. At this time, when the switch 56 is set to be open, the charge that 
is accumulated in the semiconductor wafer 50 and the electrode 1 0 1 respectively is 
discharged by the discharge resistance 55 through the contact points 103a and 57a, 
and the contact points 103b and 57b. Accordingly, the potential difference between 
the semiconductor wafer 50 and the electrode 101 decreases and the adsorption 
pressure with respect to the semiconductor wafer 50 is released. 
[0041] In addition, after that, when the switch 56 is closed, the positive charge is 
charged to the electrode 101 and the negative charge is charged to the semiconductor 
wafer 50 respectively by the DC power supply 54, and the Coulomb force is generated 
according to the potential difference that is generated by that so that the 
semiconductor wafer 50 is adsorbed to the electrostatic chuck. 
[0042] In the above-described transportation apparatus, when charge/discharge is 
performed with respect to the semiconductor wafer and the electrode, since the switch 
that performs the switch-over is provided inside of the voltage supply apparatus, there 
is an advantage in that dust inside of the transportation table, in other words, fine 
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particles are not generated when switching operation of the switch and yet the 
configuration of the transportation table may be simplified. Furthermore, in the 
above-described transportation apparatus, for example, the contact point 103b is 
connected to the electrode 12a shown in Fig. 5 and the contact point 103a is 
connected to the electrode 12b shown in Fig. 5 so that the electrostatic chuck of the 
above-described fourth embodiment may also be used. 
[0043] Second Application Example 

Another configuration example of the transportation apparatus of the 
semiconductor wafer that uses the electrostatic chuck shown in the above- described 
first to third embodiments is shown in Fig. 7. In the drawing, the same reference 
numerals are annexed to the members that correspond to the transportation apparatus 
of the semiconductor wafer shown in Fig. 6 and the description thereof is omitted. 
The application example shown in the drawing is different to that of Fig. 6 as below. 
[0044] In the transportation table 51, 200 is a driving circuit and is configured of a 
condenser 201 of which both terminals are connected to the electrode 101 and the pin 
102, a core 203 on which the winding 202 is wound, a rectifier circuit 204 that 
changes over an AC voltage that is output from the winding 202 to a DC voltage by 
inputting the AC voltage from a terminal 204a and a terminal 204b, and applies the 
DC voltage to the condenser 201 by outputting the DC voltage from a terminal 204c 
(a positive electrode side) and a terminal 204d (a negative electrode side), a thyristor 

209 that discharges the charge that is charged to the condenser 201 through a 
discharge resistance 208 at a time of firing; a core 71 on which a winding 210 is 
wound, and a diode 212 that rectifies the AC current that is output fi:om the winding 

210 and outputs the AC current to a gate terminal of the thyristor 209 and a resistance 
213. 

[0045] In addition, the voltage supply apparatus 53 includes an AC power supply 301 
that outputs the AC current at a frequency of tens of KHz, a switch 302 that is fonned 
of a relay or a semiconductor switch that is ON/OFF switching is controlled by a 
control circuit (not shown), a winding 303 where an output voltage of the AC power 
supply 301 is applied when the switch 302 is turned ON, and a core 304 on which a 
winding 303 is wound. Furthermore, the voltage supply apparatus 53 includes, inside 
thereof, a core 305 on which a winding 306 is wound and a pulse generator 307 that is 
configured of a mono-stable multi-vibrator or the like that outputs a pulse-shaped 
current. 

[0046] In the above-described transportation apparatus, the transportation table 5 1 is 
moved on the transportation path 52 by the primary circuit of the linear motor that is 
provided along the entirety of the transportation path 52 and the secondary circuit of 
the linear motor that is provided at the transportation table 5 1 . In addition, in the stop 
position on the transportation path 52, in a case where the adsorption pressure that is 
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added to the semiconductor wafer 50 is released, when a predetermined pulse signal is 
generated from the pulse generator 307 and tlien the pulse current flows on the 
winding 306, an electromotive force is generated at the winding 210 by 
electromagnetic induction and the pulse current in a forward direction, which is 
rectified through the diode 212 flows into a gate of the thyristor 209. Thus, the 
thyristor 209 is fired and the charge that is charged to the condenser 20 1 is discharged 
through the thyristor 209 via a discharge resistance 208. When the potential 
difference between the semiconductor wafer 50 and the electrode 101 is a 
predetermined value or less, the adsorption pressure that is applied to the 
semiconductor wafer 50 is released. 

[0047] In addition, in the above-described stop position, in a case where the 
semiconductor wafer 50 is fixed and held again, the switch 302 is turned ON, the AC 
voltage that is output from the AC power supply 301 is applied to the winding 303, 
the AC voltage that is output fi-om the winding 202 by an induced electromotive force 
is changed over to the DC voltage by the rectifier circuit 204 and the condenser 201 is 
charged with the DC voltage. When the potential difference between the 
semiconductor wafer 50 and the electrode 101 that is generated by the charge is a 
predetermined value or more, the adsoiption pressure is generated. 
[0048] As described above, in the above-described transportation apparatus of the 
semiconductor wafer, when the adsorption pressure that is added to the semiconductor 
wafer is released or added again, the discharge or charge of the condenser may be 
performed without physically contacting the voltage supply apparatus. Accordingly, 
as in a case where the charge or discharge is performed by physically contacting the 
condenser using the contact point or the like, there is no concern that a portion of the 
contact point may have fine particles by the arc discharge that is generated between 
the contact points and is floated in the air, and for example, it is ideal to be used 
within a clean room. 

[0049] In addition, in the transportation apparatus shown in Fig. 7, the AC power 
supply may be tised instead of the pulse generator 307, a relay may be used instead of 
the thyristor 209 and the resistance 213, and ON/OFF switching between the 
discharge resistance 208 and the condenser 208 may be performed by the 
electromotive force that is generated at the winding 210. 
[0050] Effects 

As described above, according to the invention, the water repellent material 
such as the fluorinated resin or the like is formed at the contacting surface between the 
surface of the electrostatic chuck and the outside air so that the fixing and holding 
force of the semiconductor wafer may be maintained without absorbing moisture in 
the air by the surface of the electrostatic chuck. In addition, since the fluorinated resin 
is a very high resistor, the leakage current that flows between the semiconductor 
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wafer and the electrode is substantially 0. Accordingly, when the semiconductor 
wafer is fixed and held, the power is barely consumed. 
Brief Description of the Drawings 

Fig. lis an explanatory view illustrating a configuration of the electrostatic 
chuck according to the first embodiment of the invention. 

Fig. 2 is an electric connection drawing illustrating an equivalent circuit of the 
same electrostatic chuck. 

Fig. 3 is an explanatory view illustrating a configuration of an electrostatic 
chuck of a second embodiment according to the invention. 

Fig. 4 is an explanatoiy view illustrating a configuration of an electrostatic 
chuck of a third embodiment of the invention. 

Fig, 5 is an explanatory view illustrating a configuration of an electrostatic 
chuck of a fourth embodiment of the invention. 

Fig. 6 is an explanatory view illustrating a configuration of a transportation 
apparatus of the semiconductor wafer using electrostatic chucks that are shown in the 
first to third embodiments of the invention. 

Fig. 7 is an explanatory view illustrating another configuration of the 
transportation apparatus of the same semiconductor wafer. 

Fig. 8 is an explanatory view illustrating a configuration of electrostatic chuck 
in the related art. 

Fig. 9 is an electric connection drawing illustrating an equivalent circuit of the 
same electrostatic chuck. 

Description of Symbols 

l...fluormated resin, 2 ... semiconductor, 3. ..high dielectric body, 10... semiconductor 
wafer, 12 . . . electrode, 13 . . . DC power supply 
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